450

MANAGEMENT AND ENHANCEMENT OF
THE STOCK OF PENAEUS ORIENTALIS
RISHINOUYE IN THE VELLOW SEA AND
THE BOHAL SEA

Penaeusorientalis is a large, lemperate, migsatory species
oceurring between latitudes 33°30'—43°00°N, 1 overwintzrs
{December 1o March) in wilers of 60=At) m depth in central
and southern areas of the Yellow Sea. and spawns from carly
My to eutly June around estuaries of the Yellow Seaand the
Bohai Sea. As the shrimp fishery is intensively exploited,
recruitment is telated 1o spawning stock, as well as factors
such as rainfall, runoff and salinity.

The vesr class yields of the shrimp m the Bohai Sea have
shown periodic Muctuation in recent years, The average yiweld
was 26,550 1 in the lute 193505 19,391 tin the 196Us. 30.430
vin the 1970s, 19,207 1 in the early 1980s. The maximum
yleld of 50,053 t occurred in 1979 and a minimum yield of
6,429 1 oconrred in 1984, Although the average vield in the
carly 1980s wus similac to the 1960y, since then the shortage
of spawning stock has led io a decrease of year ¢lass recruit-
ment.

The management of shrimp fishery inthe Yellow Sea and
the Bohai Sea involves two strategies.

1. The protection of spawning stack and postlarvac so as
to increase vear class recruitment. A regulation forbids their
capture along the migration route and in the spawming
grounds. In addition, there are regulations which protect
postlarvae and juvenile shrimps in the Bohai Scy. This pro-
teciion includes closed arveas and closed penods tor the use
of nets that could damagce postlarvae and juvenile shrimp, and
prevention of damage 10 postiarvae and yuvenile shaimp by
pumping waler for pond culture, sall-making an uther jne
dustrial usage.

2. The management of the autumn fishery inthe Bahai Sea,
or the problem of how to utilise and allocate the resources
after a year class has matured. Before 1987, the open dates
of the autumn shrimp fishery in the Bohai Sea were Scptem-
ber 5 for drift nets, September 15 f{or mntor-sailbnats
equipped with trawls, and October 3 for motor-trawls. From
the beginning of the 1988 autumn fishing season, all trawlers
have been excluded from the Bohai Sci. and unly ships
equipped with shrimp drift nets, are permitled 1o fish in the
sulvma fishing scason in the Bobui Sva.

The major problems of the autumn shrimp fishery involve
the buge lishing power cmployed, high fuel use and poor
cconomic efficiency, Beyond & certain level, {ishing mortal-
ity (F)dJoes not increase linearly with (ishing power, This is
due to the limited shrimp fishing areus in the Bobai Scd and
over-concentration of fishing vessets. When the number of
fishing vessels is beyond a certain limit, fuel consumption
rises while fishing coefficient (), production rate and profit
decrease.

The numbers of all major types of nets used in the sutumn
shrimp fishery in tbe Bohai S¢a and the shrimp catch differs
areatly from vear to vear. From the 1960s ta the carly 1970s.

MEMOIRS OF THE QUEENSLAND MUSEUM

shnmp ratch was largely made by bottom trawls of motor-
sailboats and motor-trawlers, In lte 1970, owing 10 8n
earlier opening date, the shrimp dnift et fishery developed
13pidly and shrimp vield from deifunests increysed. By 1950s,
they bepan 1o dominate shrimp tishery, capturing more than
80% of the vield from 1986 to 1987,

Shrimp Stock Enhancement

Shrimp recruitment fluctuated from year o year, ranging
tram 1.07 x 0¥ (19XS) ta 1.40x 10" (19061). The shrimp
respurce has had a low recruitment level particularly since
early 191 Hence, the release of hatchery reared larvae can
be expected (o enhance the shrimpresources in the Bohai Sea
and increase yields.

Postlarvac. 30-50mm in length, are reparded as the best
size (ecologically and economically) lo telease. There are
many shrimp halcheries and farms along the coast of the
Bohai Sea that are capable of providing seed for release. The
walers around the estuaries of the Yellow River, Haihe River
and other rivers in the Bohai Sea ate idcal release arcas with
suitable conditions (good water quality with abundant food,
and [ew predators) for shrimp survival.

The best release lime is when the sea water is muddy atier
strong winds, on theebb,and when water is not being pumped
by power plants and salt works, Postlarvae are easily caught
by predutors immediately after being released as the larvae
are weak and stressed by new environmental conditions.
Proper selection of release time and sites is therefore of great
importance to minimise natural and made-mude mortality.

Neternunation of the npimat quannty of postlarvae tor
release in 4 specific sca walers is 3 complex problem. The
optimal quannty depends on the ecological capacity and
natural recruitment abundance in the specilic walers, Artifi-
cial releases can considerably affect ecological balsnce, in-
1erspecific refations und population succession. By using an
annuil shrimp resources estimation model, the shrimp num-
ber requited 1o maximise caich in the Yellow Sea sod ihe
Bohai Sea was estimated to be 1,2 billion (food iy a major
limiting (actor (o increase of shaimp recruitment).

Since 1984, commercial shrimp posilarvae releases have
heen carned out in the Bohai Sea, the Yellow Sea and the
east Chinag Sea. Good resulls have been obtained; 1ecopture
rate was estimated as . 10%. In the East China Sea, where
the original P. orientalis population was very small, s natura)
stock large enough for fishing has grown up after many years
of teleases, In the inshore waters of the Yellaw Sea, where
previously natural shrimp populations were small and annual
recruitment showed large fluctiuation, tecruitment has
steadily risen after aseries of large-scale seed releanes. There
1$ stil) a great potential for antificial sceding the Bohal Sea.
The release numbers will be increased in years to come to
reach the ecological capacity of the region.
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